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i vmizm3nL£<om^mtmt. ^mm^txmi 

V?«J:0^^2VSi:. ^2 V»^^g|Jt4fi£§^ 
&fflflRWffii:> raPgfllt*^^-fm2V»i:^s:St 

5feffi*<raP^(c««rt h XdfUl vfcfcjf AUffiS fifc 10 

T<D&Mztm2tiz>mm.®mmit , #7 r 4 a 

3 SffiP (10 0) HS i ffltfC* o , 

{ i o o ) mx k> (nil ascox-yf-y/aEjgtfK 
mmmm^tix^h^timkti-mimuz 20 

Sfl^vj.-^. 30 

<0«^llI»«iBi«rBI-«)»fLhfclMILfci k fcftSfc 
IV. 

mzixx^&mziimt~r&%f»i%i'--7<o^?txi)Hz 40 

[fft£H9] tyjL-yKo^fhWHmctoTt-^ 
H US £ t ZW&b -f&mSm 1 ~70>vvf*u&» 

[11*33103 3K7T4 Aj&CGjeRO^y^l^E-F 
7r4AT'#> , 5\ SftJRWl nGaAs?L<liIn 
GaA s P5^*^4*MAIJffi«3iaFP?*4* 
Sr^t-ri»IS*3ai-9<0^-m*<iE35!O3tSm : E 

[fi^iiin K7T4*w--'&m*w.^xmiz so 



^2 0 0 0-98 192 

2 

1 Vj»jWSR*H fc-SHIBTTff CSSJiKRtt 
4»*u iaM!flKi*T<o»tiv»tltf!ti*S»tfe/i. 
m 2 V«{i^ 1 V»fc H tBH-CTfftffla+Ktt 4> 

a, m i v^sfciifft^^RMBsa** o s mm 
mw<r>±.niz\±zti£% L^mzmmwgm^tf 
vtmtix^hz t tmib+imm 1 - 1 otiaa 

[000 13 

mmgmgmtiSj.-Mzmth . 

KPD£@5£U ^7r^ASrPDco±^c7>rAffltc 

7 r ^ Aa»fc<o#**#u >xx'n->xmmz p dco±. 

7 r -f At P D fca*& 0 <7)£|flSB8i#*> •) fttf&tfh 

(DX'ztiiffi<t:Mzu>xtf&wx'hh. mmmm 
x'%.7t4j wr«<o m&fr e>mx^&b^m^tz< 
^m&tx^z. ?vyhms.iz$m-t&i§&^ e 

9 5 'J . **f>W*a<9 5 UWT 

[0 002 3 ¥M$m$L :: £iS*-Jl'b^iff)li*(r)£o 
%&&\,m^iS*.-JU0B&m±X't3&. K7r4rt 

<r>\ffi5mwm\iz¥fiX'\/>xti t %^i : ><n : k s m$£ 

WtbWJZ. %7r4 rtiWmZ^oVX'y-WS&tn 

*- : JtfWL&Fgxh & . ^ms:wm,z%7 r 4 a'^>p 

D SrE^ LT^ffl^^N' y ^-^'fc-rS Z b 

%^&oiz-r&frt>i>>xiimt>%^. \svxtpfwz 

3Xh $rTff S £ k •§» . ^ifi^^^ofr'J y 
Y%mz$m LtZ b # £ JR ^> >c7)TlifSE'a-T*J> 

ipj-t * fc*> t ttTfflisaao t < at its . 

[0003] *llB»| j e$>*-/l'Tti, 3tlS^)fc«)» 
yt7T4*t93&tFF (LD, L 
E D ) < ( P D ) $r»|6]^iS?-ti-Ta:^ 

[0004] 
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(3) 
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*ttx v f-^fc«fflLSiaHRtV»t»*U. ZZ 
diT'x-yf-y^^ttfcv^doJi { l 00} 

ffit { 1 1 1 ) fficOX-y-J-y^&JgtfffiigU 

£jjrfx -y f-v > btffcl^ilT ^6 . 
[0 0 05] (lOO)nsiJNftlMzi'S'.xhtlfeffi 
L [ 0 1 1 ] #|6j<0.*h5>f 7*«OSS*BH(t. aa=5rx 10 

y^ybiztfXtmxyi-y^'t-tt. [oi 
i ] jmciWi ( i - 1 1 ) mt < 1 1 - 1 ) mx o 

7"3EJg*>' ( 1 0 0 ( BTWia< . (Ill) fflfg^*» 

(in) ffi*^aj-rakv^«T'j>&. *b 
( ioo) kvmom (i-i i ) , (li-ixo* 

t%ffl*l26' X'hh. V?fcOJg«(i72° X'bh. 
fcffiM (ill) i: vaffiB (1-11), (11- 

i ) kconmi. io8- x-hh. imm ( 1 1 1 ) t 20 
mcozi-nma 2 6- 135- -ctMrn. 

[00 06] ZZX' [•••] ttfflBWrW*. <•••>««« 
#flfc*t. ("Xi®«£\ r-Xiftfii!** 
•f. ±OKWi [Oil] 7<,z-o^X<7)i><7>X' 
J>|,*<. [0±l±l]0*{40Xh7^7 , (ov»Tt 
HHMrV»fctt«r*S. SiMStv^jPSiBSli 

JfaTRfcS-lK S i Oi (C^S. fet^i*'*? ?V 
y/tioTS i o 2 S^tSSfS-tl.. *SHHis i» 
8ft?**#. SHlittBttOS i Oi X'S>& J 30 
Si«EfcO30)tt. PIXliSiOa /Sigi£Oi 

[0007] $mmgm.?>* a i.->\s*imt 

Z<r>vmizJt7 r A Afctt*>&/,THj&*-4 . »&S$<9 
(111) TOe£^3*T**>±3rfcfflJgW:PD 

[00083 Tffl5t^*^*a-^i^)afcwwri«tttJa 
^m^^hn^ts^mm^tix^K tws^pd* 

B=2Wtan <£ = 2Wtan 



BMW-*. 

[fl!3lM»tl : PDHT7r^Amffljt (01-11 
4) ] 

35 43 558 C2(l 
985^1 2^100*8) JH»b9-y yt^y 

0 B.HILLERICH & A.GEYER, "SELF-ALIGNED FLAT-PACK 
FIBRE-PH0TODI0DE COUPLING", Electronics Lett. vol. 
24, No. 15, 1988, P918-919 . 
[0 0 09] iMX'yf^CiotSiSjSCVa 
vflKoftawitJBBR^ (PD) £JR9ft<t 
|>. V^PDOffiT^t'^r^A'Srllt^t'^^ 
r -f Afc (2iZR t®Jf$<0^ffl{c J: oT3fc 7 r 4 A£ 

&tffc£*tt*«a , as« 01~4KJ:-5T;co«jtlr 
0m^L^«®<oUTffiE, [32(iV?f<7)giS 
#<0¥ffiH, 0 3 ttvat:3t7 r A ^'£BX 9 WWctfJI 
OTffiEL 04tiPDf--yT. 3fc7-M><£IItel/fc# 

[00 10] (100) fflS ig^lteU^Xr-Sr&ffi 
l/?x7fctt-jfclB6i:3RflMcJ: 9 [011] }>[6kdx 
r-^-fTSgfcJMt. P*1tx.yf-ryhSrO*>-5TX-y 

f-y^-fs. (l-ii), (i i-i)Htto**v 

?827!> { T"# (Ill) BT , *6«WR«ffl4*«V8| 
2<0&Sgfc4jat$il£. ffi»R»®4<0E±fc:PD?-y 

A3<Oftffi£PD^r5<OTKIIL&*. ftSSSrffiM 
R8tB4{cST2>. 3^7 7^ A*3SrV«tcAni). 3fc7 
t-Pn'3. V»2fc»JW!l7ti«W6. «*S>J*^M 

coon] vita*** 9 ±yr 
gA&wn** %7T4*<?mm:vk-rhk. 

W>D ( 1 +cosec 4> ) /2 ( 1 ) 

x-hh-mtthh. vmn&fttfi 2- x-hhfrt>. w 

>D ( 1+cosec 3 6' )/2=l. 3 5DT3rftfctf 
fci:itfD=l Wttl 6 

9jumJ: ")»v\ V»*^=Sr [111] HT'J>^{f. 

[00 12] 

36" =1. 45W (2) 



#>Mmmmiz£r>xjEmz%2ti&. ^«7r 
4 mm&V'mtf*^. ztMm&x'$>&. %7t4 

> f>PDf7 7 i T'WSESKifii^TSV ^ h f- 
ix^j£* { fe*V\ PD^-<y75^VfliO±S030^S 



[0013] k^^T&^^JtfcJiZOWX^fcS. 

5 cOT'^^^^rV > k Z k X'bh . fiA^^feS* 5 
ii^R«B4tSfftllLTV^W*»f a*^*^*^. 8 

[ 0 0 1 4 ] t d-o«iig«Si]7*5P DcOTfiOV^^- 
&X'®*) : &t%^k^dZkX'b&. PDtVltio 
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5 

V*. H£tfW=l. 3 5Dfc-f£fcV}fi:PDT-ffl£ft 

mb%^t 0 im&o fcrt«**fcffiiR»8a«£-f ft . 

x'hhtt-w&m^z^h. ^-••/•rmx(n 
mm<owz$mtfx$ ft t fmxnm^m^tf 

£>ft. mmt> { Kt:%.£lzffitzlX^%^b<?:CO£o% 

tcixmmtfxzjtmix^&frt'ofrt^omw 
Lmffi&2 : -mmv-khmm (H5, me ) ] 

[ 0 0 1 5 ] 3 - 2 2 5 6 5^cS^$tlT^ 

ftfilil-t'fcft. l«COfflgtC¥ffill^T#-f, 2ft<0* 
«£3fc7r4^\ PD£lX9Wt. l>«9£;b-tfft 
J;3(^-oTV^. 05, m6l,z£~?Xfflm-h, 05 
li^OS i»9#|ig0T-fcft. (100)Si»S 
1 l<r>±i l zmi7'&x.-^y^l l zJ:-oX [Oil] 
MtfftWSrIfU V3J1 2, 1 3£f£ttft. |S]^^*l 
kK^-fft [0-11] 1 4 £S?o„ m 

Z-ocov» 12.1 3cOJScJ: 0 . 1 40J3& { asv\ 

Fi^tM^ttx-y^v^-ri.*^ mwx&ffflw&b-f 
mi4<7)mu (ioo) B*^-5Tv^«t^t'j> 
ft. mmi4<7)tt®mt (in) atc^-t^ft. i 

tl#K*fffll 5fc=5rS. V«12. 13H3fc7r^A'l 

6, 1 7*mi&*-ftm®®Kftimi 5^x1.^ 
vmx'ftv r a K*wmvwe$ ft ,i7W 
^mtzmmmmi 5izx^xm^tix±^co 

3fe»2 3, 24C&ft. 

[ 0 0 1 6 ] «t» 1 4 ^'ffit COX/X l^ft P D £ ®S£ 
T'£ftO. f;t«2«S ifflK18£teo. LSBnB 
Wffi&SrS ig«l 8-C'&ft. Zo^£^*>, 
PD19, 2 0 fcftWiftjAtf . ClcOP DtipBffi. n 
«fiii:tC±ffit$)0, VA^XVTAvnzX.'iX* 
?JAXn?-y (0^L&^) fcigjrfft. 82 Si 

w&\s*w&\zmx. 8isi««n iow®2i 

**, SS2Si^l8^«fr2 2|*]ffl(cS*:ftJ:o{c, 
fflgll, 18£*fc£fci2\ f^rTft. 3t&2 3. 2 
4*<PD19, 2 0(CAWtl.J:^^l). 

[0017] 3t7 r 4 nvmmt 0 

W> (D/2) (cosec <£-(- 1 ) (3) 

x^ntim^u, mmi 4i±zti£k±.izm^Mx-h 
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ft. 

[0018] Cix{iPD<7)T(C3fe7r^A'S:IILjit^ 
v>. ft7r4Ao:fc«#U<ji;ift^T'f1^ft. M 
*mottlK^*>* («$£!« 1 5fc3Tft) 

* . 1 4 tHll^fcWtM 

7 r a nnm hmmxs&tzm o m^xz ft . &* 

hlzMW PD,7t7r 4 a'£JR 9tt«tftOt;H!i*iJT'J> 
ft. -eftfelifi]£-CJ>!». 
10 [0019] U>Ugm4#/£*^Tfc9PD£H;£ 

3&*££ftifc<ifc^/U:'#>5:V^fcT'£ft. o£ 
0 7t7 r 4 A t |S| tX/UZ J: P D tlffiX'Z- =5rV \ 

p d iim-th t:Mzm 2 corns. 1 8 aq^rxT& ft . 

•f ft kZsMWmnm&h^Z IWrtiifKh* 

frXmL^m&hWztch. ^2Si««18-CiOP 
DftB, mi«ST<0«|«OfiS=5ri:'t^ll<0SH^ 

[0020] *ft.fc*fcJ: VfflktfimX'hh. 2W) 
S i*K{c-eil-e'^PDfc. ^r-f^SrWOWtTi 

w mft3zbtfmcoxmm'fr\ 
im*mm3 ■. zmsvmm& (07-09 ) ] 
[0021] -mmmm^^'a.-iitimm^9- 

54 2 28^tJ:-5TSaESitTV^ft. 07-09CJ: 

^x-mmmmco%ft^j*-frmmz>. muz 
mmm. 08{i^ffi0. ®9iivm&®wmxv)r> 

30 feBfBHTftft. 

[0022] (100) SifflK25IC**V*llV» 
2 6 k **lfc»< X 0 /J^§ ^» 2 V?l 2 7 Sr ^*ttx -y 

*>?i,ziixmmzBf$.-t&. ^■ttih [0 1 1 ] * 
mzmshvmx'*»bmtgmx'$>i>. vmom* ( 1 
-id, (11-1) mxhi . mtmocox*® 
izmmm 8wv*&. »2vai27<o»at/hsv^ 

ttKftB2 9* { T#ft. Clflfc (111) BT'^ft. 3t 
7t^a'3 0{±m 1 V»2 6fcli*>&tr. JtWffiMB 
2 8t3fcftfflatSSS<tft. ^2V«2 7<0±tC^ 
40 fcft»#fc:PD?-y:r3 2fcfflj£-*-ft. 3t7r-fA'3 0 
*^aS/i3fcJi^2V«2 7$-jBgL«^R»ii2 9T"± 
*^RW$ixft. -eLTPD^<yT3 2fc:TiS*>tASt 
•fft. 

[0023] 3t7r-f ^3 0J4»'l V}f2 6<7)±lC-gP 
tfSSM-tft. miV?lcO«$W(i. W<D ( 1+cosec 
*)/2 = D (1+cosec 36* )/2=l. 35D 

(4) X-%mU£%t>%\,\ tzk xlfD=l 2 5/xmt 
■fftk. WJil 6 9/xmJ:0a^. L*>Lt*-i.(i^2 
V»2 7 Sr31ff UfrWUrarfcfcV*a»fc, 
50 [0024] 
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W> (D/2 ) cosec <f>= (D/2 ) 

(D/2) cosec <t> <W< 
X'hltf. 0 = 36' <9i§£, W&0. 85D-1. 3 * 
5 DCOOICJ) I). 3fe7-M rtem&tfmm 2 8 K 1£ * 

U<W- (D/2 ) (cosec 3 6' 
T'&ttftfcf&fe&VV ft774A>£>aj£t'-A#3S2 X 

U>W- (D/2 ) cosec 3 6 
T*>4. o£DS&2Vj$}f$Uli, 

W- (D/2) cosec <£<U<W- 
X'hhif. I<7)^U(iW-0. 8 5D~W-0. 3 5 * 
D fiOH fc & 4 i fc tM&tCh 4 . 
[0027] ZCOm&com&Z&KZ, . 4-f3t7 r 4 a* 
3 0cO5tS* J PD 3 2flDTt» l 5a4 i frV\ 
h<F>X'ft? r A A<offlje*BB* S . #7 r 4 a* 

mzmm-b* .*7r^ A^st p DTas^ia* 

8Jflti::J:oTHto^<^fcA*T';*4. BSflico^v^^ 

-attfRStSfufc 0 ttSLSfufc 0 1-6 i t 
lr\ Zja»waBi-*0»*ttXvf-y^CJ:oT»»)' 20 
-3tt4£fca*Tf=4. 
[00 28] 



#^2000-98 1 92 



8 

cosec 3 6* =0. 8 5D (5) 

(D/2) (cosec 4>+l) (6) 
IZbfrb. m2V»c7)^§U{i, 
[0025] 

-1 ) =W-0. 3 5D (7) 
[0026] 



=W-0. 85D 



(8) 



4. &m\tfftyT4^ft.m%&zmb%^b£ftt 

¥9-5422 8# fci^fc LTflJ«3*VtV>4 J: 3 
(C, JE7T-f A'<9ftS#>m&^fcv^fB]Si>£>4. 
[«*fllJt2 (ZfflEK"5-&*HtflB6) ] «>S£tt. « 
I«tWTl^ COT, P D £ |s| t*«tCft«t4 £ fc 
ifiVS-f* *R#2ttfc$r->TL4 3. *7r-f^lK 
«fc, PDWHROttB^*>-**«Uv\ TBST=5r< 

H!tC*4. axbWcfc*. [<£*«i§3 (Z«BV 
«fflJt) ] lift^BWc^ttlKWI-SiUt^fiO^v^ ft 
tfftllift 1 fc«ft7r 4 A£a)Rlc@£-$-£*tf><9itf> 40 
T&4. U*»U*ii«»trSrV\ SNBWl±#7 -M A*fc 
p d an*a*>& < -t<o-c* 4 *>£>3fc £ Sit t> cox-zv 
ti\f%e>&\ mmx-hik^oztx-bh. -en 
t, 3t7r-r ^JB*f* ( i • 4 6) tcifinw-sHtf* 

fciofcOTaiCfctfaiU^ ZoX'tc^t. 3fc7 
r 4 A • g»f Wffi-C'RW* 1 ^^ I. *» T* £ . * *i*> 
*ZSIBvaM«gti, i83tttO»«BS:*7T-fA^lB 
fc&?BLT3fc7 7'fA'<oaj£ > ftSSftiUCfflWCV^. 

->xi>7B73t %t>fr<mwmfr£m$m . %•? * 50 



(D/2) (cosec 0-1 ) (9) 

[0029] Ja±0 J: 3 (cflgfcWCtt. 28<DSW<0it 

[0030] tt«<0f$&4:319c08fl]i2:fflvvc, 
il U«r*«fe*7 r 4 A*Sr5tHt:ilST-# 4 «fc -3 Lfc* 
EfgSSSft* 5^-/1* JWW* CI fc #*»PloW 1 

comx-frz. ftMnm&r&'oommm&i*^ 
x o izsfsmzfmx'* &&?iz itimnsmxgm 
* i t #*%w<om 2 <r> a m-h 

[003 1] 

;Wi. »g^±(c^n^J; , )^v^i 

t> &ivmizw£ixmm±.izmit>tizti£*)m^ 
mmt. mivmzwm&mzifsiimz'ftixti 
mi «t a 3HR±t*fcft» i v»i o tav«2 vai 
t , » 2 v aKoftstcm^ ns ±itn £ offliHRStffi 
fc, »2Vj|o»JBw±aw:ffljgS<i6PD^yrfc, 

sk i vmizftAztd®mtffflM(?>m£.®m-iyty 
r^fvN'fc, 3t7T>fA'<o5tssa5, raptis, m2vmtp 

Df-yT<OTiifK*«S<i4)i3Ktt«Bfc, 3K7r-fA' 

ftL£8JBi*-^F<0A-. y ^-^J: 0=6:4. 
[0032] *«flHTI4*7 r -f A*a^va} (IB 1 V 
») fc, R»S9HW^ (3fcHBea*:»2V») fc, 

ra^l>-t60Ji, -0{i7t7r^Ac7){5a^a6c7)^T'J> 

£ffitt) Sr?I$% : 5rvadt« , 3^(t4^t'S)4. ID 

^«0±*^5l£7T^ A'oH^t^ia-Cll^fliSr^ft-t 

4. i*i<$>«3KB (mi v^, m2v», iai®m) & 

S i aHRO±tc»«WS £ fc (c <t 0 m&com.^ 
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[0033] fflBfcowcS*** . ^TtttcOfiSiit IX 
v \ WtcjftBSSftt J: l> W*l*?£3l£*TOfc7 r 4 

U fflfifflifc^O 1 30 0nm-16 00nmTOia 10 

[0 0 34] U>LV$;\ft7 7-fA£H5rfi>{Cfi3§ 
3WH«JBrCtt^H-*T* £ . mW%£X'% < ft 7 r 4 

>w-rtins*ixifit>i. mm.®B§i<7)£mK %7r 
ia^fl§ti*7 r 4 ;<*anic*»r* war iwt. 20 

5£«k LTtt^Jttfx^df ^<0fflH2:fflV^. 
[0 0 3 53 iO±dt^aHOfflB*fflv^ifc*«* 

V\ ESaM&#*7 r'fAtPD fr||J(5l£K»«C«nK 

zam*>x»i. mm*2wmvn<?mz.i££\.x 

Wth t ^otitfZtlX'bh. 30 
[0036] mm\t%y r 4 AVHfcHfcjfcft , <4K* 

whh. *m?>fmmii. mscommtimo. mm 

PD*-y7*££»*4 3iif (3<0*SIH) tWft-C 
*&. PDtRtaeKKH3rc*H5, 06<O,i:d&2 
«aHR**»tL=flrV\ H7~H9<oaa««tt, 28 

v»T»&*«iaiBtai*<*v\ 2a»affitt*2iam(=a 40 

[0037] 

[*ra*>5tiiw>#jB] 01 o-iai 5iiz*->x*a/m 



(6) ^2 0 00-98 192 

1 0 

**oa0>HWMB , c&*. 01 1 liawwwfflarfc 

S. 01 2«?»^ffii®0T'*)l». 
[ 0 0 3 8 ] 2rft ( 1 0 0 ) CDS im%3 3 £Sttk I 

mHftjumTft#T&*. S i S«3 3fc7 * hUi<-'7> 
h£^)!t.-?77!cjILTJSftL [0 11] 

f-y^CioT. 2gOV?l34, 3 5£ [011]* 
rtC^jS't*. »lV»34liJ:9fl;<»<, SS2V?8 
ttJ:0«<»V^. »2Vi«<0»J|te««R«ffl|3 7*«-C 
**. W2Vai3 5i:flWR«iiI3 7*flWT3eiBW 

•kvid. ii#fK»fffl3 7 (S5-D \mt\i < 1 1 
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